A total of 187 isolates from 470 clinical specimens were collected from three hospitals in El-Minia governorate and identified as 132 Staphylococcus aureus strains and 55 coagulase-negative staphylococci (CoNS) strains. Susceptibility of isolates to antimicrobial agents was tested by the agar dilution method.
INTRODUCTION
In the last decade, the staphylococci have again emerged as the predominant organisms causing infections in the hospital setting. Staphylococci are responsible for a variety of medical problems, including skin and soft-tissue infections, surgical site infections, endocarditis and hospital-acquired bacteraemia. An increasing number of infections are related to medical developments, including the use of joint prostheses, immunosuppressants and catheters (3, 8) .
Staphylococcus aureus is an important pathogen due to a combination of toxin-mediated virulence, invasiveness, and antibiotic resistance. This bacterium is a significant cause of nosocomial infections, as well as community-acquired diseases. The spectrum of staphylococcal infections ranges from folliculitis and furuncles to toxic shock syndrome and *Corresponding Author. Mailing address: Microbiology Department, Faculty of Pharmacy, El-Minia University, Egypt.; E-mail: zeinabshawky09@yahoo.com Epidemiology and antimicrobial resistance of staphylococci sepsis (20) . Coagulase-negative staphylococci found in the normal skin flora and mucous membranes has recently got attention as a potential pathogen, specifically for nosocomial infections (34, 37) .
There is a significant increase in the methicillin-resistant staphylococci infections and these bacteria have recently started to gain resistance to many widely used antibiotics (15, 19) . In spite of the advancements in the antibacterial treatment field, there are still serious difficulties in the treatment of staphylococcal infections. In several countries, vancomycin-resistant staphylococci have been isolated (6, 27) .
Efflux systems are one of several mechanisms of resistance described for a variety of bacterial species, including S. aureus. They protect cells from antibiotics by actively transporting compounds out of the cytoplasm and thereby limit their steady-state accumulation at their site(s) of action. It would be valuable to use bacterial efflux pump inhibitors which is inhibitors of resistance mechanisms, able to potentiate the activity of existing antibiotics (1, 22, 24) .
In this study, the incidence of staphylococcal infections in patients attending El-Minia governorate hospitals was detected.
We studied the antibiogram of the isolated strains against different antimicrobial agents as an epidemiological indicator and possible mechanisms of resistance of the isolated strains to different antimicrobial agents. The main mechanisms involved in the bacterial resistance in our study were -lactamase production, plasmid-mediated antibiotic resistance and efflux mechanism. We also studied some possible combinations for management of MRSA infections. Beta-lactamase test: After inoculation of tested isolates on nutrient agar plates and overnight incubation at 37˚C, the plates were overlaid with 1% molten agarose containing 0.2% soluble starch and 1% penicillin and incubated for 15 min at Epidemiology and antimicrobial resistance of staphylococci room temperature; iodine solution was poured onto the agar plates. After 10 s, the residual iodine solution was damped out and the plates were incubated at room temperature until a discolouration zone appeared around -lactamase producing colonies (35) .
MATERIALS AND METHODS

Study design:
Plasmid profiles: Beta-lactamase producing strains were screened for their plasmid profile using alkaline lysis method 
RESULTS
Incidence of staphylococcal species in clinical specimens
Out of the 470 clinical specimens, 187 (39.8%) staphylococcal strains were isolated and identified. Out of the 187 isolates, 132 were S. aureus and 55 were CoNS (70.6% and 29.4% respectively). The incidence of staphylococcal isolates was shown in Table 1 . Tables 2 and 3 show the respective MIC distributions of different antibiotics for staphylococcal isolates. Figures 1 and 2 show whether the bacteria were sensitive, intermediately sensitive or resistant to each antibiotic. The isolated S. aureus strains showed lower resistance to vancomycin, amikacin and gatifloxacin. Vancomycin was the most effective antibiotic against CoNS. 
Antibiotic susceptibility and determination of MICs
Plasmid-mediated antibiotic resistance
Some -lactamase producing strains carried at least one plasmid and others don't ( Figure 4) . Results of curing revealed that when these cells were exposed to curing agent ethidium bromide, the production of the -lactamase was lost ( Figure 5 ).
When the plasmid profile of the cured derivatives was analyzed, none of the isolates harbored plasmids. This indicates that -lactamase production by these strains were plasmidmediated. On the other hand, strains which were resistant to ampicillin, -lactamase producers and did not show plasmid bands were not cured and did not loose their enzyme activity.
This evidence that -lactamase production by these strains might be chromasomally mediated. 
Decimal assay for additivity method
For each pair of antibiotics tested, the selected target size for zones of inhibition, the BEF, and the mean diameters of the inhibition zones (with 95% confidence intervals) obtained are 
DISCUSSION
Staphylococcal infections are a common and significant clinical problem in medical practice (30) . In the present work, the incidence of staphylococci was studied among the clinical specimens isolated in Minia. Out of the 470 clinical specimens, 187 (39.8%) staphylococcal strains were isolated and identified. Out of the isolated staphylococci, 70.6% were S. aureus and 29.4% were CoNS. Staphylococcus aureus was more prevalent than CoNS in skin, respiratory and eye infections, while CoNS were the most common isolates in urinary tract infections.
Our study revealed high activity of vancomycin and amikacin towards staphylococci. The effectiveness of vancomycin against staphylococci is corroborated by data from other groups (5, 12, 18) .
In order to define the main mechanisms used by staphylococci to resist antibiotics, we tested for -lactamase resistance. Liang et al. (21) reported that one of the major mechanisms of resistance to -lactams was the expression of ß-lactamases, such as penicillinase and cephalosporinase. We observed high levels of -lactamase production in staphylococcal isolates (61.7% in S. aureus and 42.9% in CoNS). High levels of -lactamase production in staphylococci had been reported elsewhere (4).
Other mechanisms of staphylococcal resistance tolactams were reported; such as intrinsic mechanism, which is not due to drug inactivation, and accounts for methicillinresistance; and tolerance, in which there is a dissociation of the inhibitory and killing actions of beta-lactam antibiotics (31).
Beta-lactamase producing staphylococcal strains were screened for their plasmid profile, results of the screening revealed that some strains were carrying at least one plasmid suggesting plasmid-mediated antibiotic resistance and others did not. Plasmid-mediated antibiotic resistance was reported in several studies (14, 25) . Results of -lactamase curing were compatible with other studies (7, 23) . Also, Shakibaie et al. (33) reported that the -lactamase-cured cells did not exhibit any enzyme activity.
In this study the efflux mechanism in S. aureus strains was aureus strains have been previously investigated (13, 16) . Also the validity of DAA had been demonstrated (26, 32) .
CONCLUSION
This study examined the incidence of staphylococci, and its susceptibility patterns to different antibiotics. Drug resistance mediated by -lactamases, plasmid and efflux pumps were important modes of cellular resistance to antimicrobial agents in our study. It would be valuable to use efflux pump inhibitors. Also, combination of antimicrobials which potentiate the activity of the existing antibiotics may be useful to decrease the resistance rate.
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